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Abstract

In the present work, the effects of Halofuginone
hydrobromide and Maduramicin ammonium mixed with ration
for 120 days were studied in Bovans laying hens. Serum levels
of estradiol and progesterone and egg quality, besides histop
athological changes of the ovaries were also studied. Results
revealed that serum estradiol and progesterone levels were
significantly decreased in Maduramicin treated groups. Egg
quality and age of start laying were also significantly
decreased in the latter groups. No significant changes of the
ovaries were observed in both groups. It could be concluded
from the present study that Halofuginone hydrobromide (1.5
or 3 p.p.m.) can be given to Bovans laying hens during the
rearing period, but not recommended during the period of egg
production as it has significant effect on egg quality.
Maduramicin ammonium cannot be used safely in Bovans
laying hens as it delays sexual maturity and stops the egg
production until 21 days post drug withdrawal.

INTRODUCTION

Coccidiosis is undoubtedly the most important parasitic disease of poultry
caused by specific protozoa (genus Eimeria) which damages the lining of the
intestinal tract resulting in enteritis and diarrhoea. Coccidiosis outbreaks vary from
mild to severe infection that depends ﬁpon the number of the sporulated oocysts
causing the infection (Hofstad ef al, 1984). Halofuginone hydrobromide and
Maduramicin ammonium were widely used as effective coccidiostat for broiler
chicken. Apart from répid development of oocyst resistance with continual use,
problems also arose with adverse effects on laying performance.



1868 EFFECT OF PROLONGED ADMINISTRATION OF HALOFUGINONE
AND mDLRMIC]N ON EGG QUALITY

Thus, the present work was carried out to evaluate the effects of
"Halofuginone  hydrobromide and Maduramicin ammonium on | reproductive
performance of laying hens. Serum levels of gonadal hormones (estradiol 17 B and
progesterone)and egg qualities were also studied.

MATERIALS AND METHODS

A- Materials
A.1. Drugs
A.1.1. Halofuginone hydrobromide (Stenorol)

It was obtained from HOECHST-ROUSSEL-Vet. in a package of 25 kg each.
Each kilogram of (Stenorol) contained six grams of Halofuginone hydrobromide. It
was dispensed in the form of white premix powder to be mixed with starter ration.
A.1.2. Maduramicin ammonium (Cygro)

It was obtained from HOFFMAN-LA ROCHE, France, in a package of 20 kg.
Each kilogram of (Cygro) contained ten grams of Maduramicin ammonium. It is
dispensed in the form of tan premix crystalline powder mixed with starter ration.
A.2. Birds

Thirty-five birds, one day old Bovans hens were brought from Tiba company.
Feed and water were offered ad-fibitum with adequate ventilation. Light and
vaccination programs were adjusted. The birds were kept under strictly hygienic
conditions .
Experimental Design

Thirty-five birds, one day old Bovans hens were divided into five equal
groups (7 females each). The first group was fed on unmedicated starter ration for
120 days. The second group was given Halofuginone hydrobromide mixed with
starter ration for 120 days (1.5 p.p.m., coccidiostatic dose). The third group was
given Halofuginone hydrobromide (3 p.p.m., coccidiocidal dose) mixed with starter
ration for 120 days. The fourth group was given Maduramicin ammonium at a dose
of 5 p.p.m. (the recommended dose) mixed with starter ration for 120 days. The fifth
grouf was given Maduramicin ammonium (10 p.p.m.) mixed with starter ration for
120 days. Birds in all groups were fed on unmedicated growing ration from 120-148
days-old(production period). ’
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B-Methods

Blood samples were collected from the brachial vein of each bird at age 120,
127,.134, 141 and 148 days old without anticoagulant, left to clot, then, centrifuged
at 3000 r.p.m for 15 minutes to separate serum. Serum samples were kept at -20°C
for assay of estradiol and progesterane hormones at age 120, 127, 134, 141 and 148
day-old and at time 9.00 h and 12.0 h AM. (Okulicz et af, 1985).
B-1-Measurement of gonadal hormones )

They were determined according to Yalow and Berson (1971),

Estradiol-17 B was determined by using DSL-4300 Active™ Estradiol Coated
tube Radioimmunoassay Kit obtained from Diagnostic Systems Laboratories. U.S.A.

Progesterone was measured by using DSL-3900 Active™ Progesterone kit
obtained from Diagnostic Systems Laboratories .
B-2- Egg studies

Egg samples were collected from corresponding groups from 120 days and
weekly till 148 days-old. The collected eggs were labeled and examined to detect egg
quality as follow:
B-2.A- External egg quality
1- Egg weight -

All fresh eggs were weighed individually to the nearest 0.1 g and the weight
was noted on the shell. ‘
2- Shape Index

It was calculated as described by Shultz (1953).
B-2.B. Shell quality
1- Shell weight and its percentage to egg weight

It was determined as described by Brake and Baughman (1989).

2- Shell thickness

It was measured by using Ames shell thickness gauge according to Sushil
Kamar ef af. (1988).
B-2.C. Internal egg quality
1. Albumin quality
1.a. Albumin weight and percéntage

They were calculated éb‘ described by Abdullah (1998).
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1.b. Albumin height and Haugh units
Albumin height was estimated as described by Abdullah (1998). Haugh units
according to Stadelman and Cotteril (1977).
2. Yolk quality
2. a. Yolk weight and percentage
It was determined as described by Abdullah (1998).
2. b. Yolk Index
It was estimated according to Amer (1959).
2. c. Yolk colour
Yolk colour was evaluated by means of Roche Yolk Color Fan.
C-Statistical analysis: The results obtained were statistically analyzed using
student T test according to Snedecor (1969).

RESULTS AND DISCUSSION

Coccidiosis is considered very dangerous parasitic disease that affects poultry
industry and causes economic losses, so, anticoccidial drugs are widely used to
prevent the disease and minimize such losses. Today, laying hens are products of
interest due to their importance in producing eggs.

Halofuginone hydrobromide and Maduramicin ammonium representing two
different groups of anticoccidial drugs (Quinazolinone & Polyether ionophores) that
are widely used for prophylactic control of coccidiosis by mixing them with ration.
The adverse effects of these drugs may affect productive and reproductive
performance. In the present work, the effects of Halofuginone hydrobromide and
Maduramicin ammonium mixed with ration for 120 days were studied in Bovans
laying hens on serum levels of estradiol-17B and progesterone and egg quality.
Besides, histoparhalogical changes of the ovaries were also studied.

Table 1 showed that Maduramicin ammonium with both doses significantly
decreased the level of serum estradiol 17 B (P < 0.05, P<0.01 and P< 0.001) from
120 to 148 days-old. Concerning the effect of the tested anticoccidial drugs on serum
progesterone, results revealed that Halofi:ginone hydrobromide at a dose of 3 p.p.m.
signiﬁcantiy (F"<0.001) increased it, while, Maduramicin ammonium at a dose of 5
p.p.m. significantly decreased it (Table 2).Where (P<0.05) at 127 day-ald and
(P<0.01 at 134 and 141 days-old (Table 2). '
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The obtained resuits revealed that, both low and high doses of Maduramicin
ammonium caused a significant decrease in serum estradiol-17 B level. This
inhibitory effect of the carboxylic ionophores was previously reported by Levorse et
al. (1991) who recorded that extended periods of increased cytoplasmic calcium
induced by carboxylic ionophores may serve as a negative feedback mechanism to
reduce steroid production. This results in a dose dependent inhibition of and
rostenedione production by LH stimulated theca cells.

Our obtained results are consistent with results of Soliman (1996) who found
that lasalocid sodium at a dose of 2.5 & 5.0 mg/kg b.wt decreased plasma estradiol-
17 B level in hens.

On the contrary, administration of Maduramicin ammonium (5 & 10 p.p.m.)
caused a significant decrease in serum progesterone level. This abservation is
consitent with that reported by Jobell ef a/ (1987) who found that lasalocid
suppressed LH which promotes progesterone production from avian granulose cells.
They attributed this suppressing effect of lasalocid to decrease cellular ATP levels,
thus, effecting metabolic events that depend on phosphorylation needed for protein
production. Similar results were recorded by Soliman (1996).

The effects of the tested drugs on eggs quality (Table 3), revealed that
laying of eggs in Bovans hens began at 102 days in unmedicated control group.
Other medicated groups, laying of eggs bégan at 105 and 112 days in Halofuginone
hydrobromide (1.5 and 3.0 p.p.m.) and at 127 and 141 days in Maduramicin
ammonium (5 and 10 p.p.m.), respectively. The number of eggs per week was
increased with increasing age in all groups, but, it was noticed that the tested drugs
decreased number of eggs as compared with non- medicated group. At the last two
weeks from the experimental period (two weeks following drug stoppage) showed an
increase in egg production in group given 3 p.p.m. Halofuginone hydrobromide.

Concerning the effect of the tested drugs on egg weight, shape index and
shell thickness, the obtained results revealed that Halofuginone hydrobromide at a
dose of 1.5 p.p.m significantly decreased egg weight at 127, 134 and 148 days and
shape index decreased at 127 and 141 days (Table 3). Shell thickness was reduced
at 127 da);s—old and shell weight at 148 days and shell percentage to egg weight was
increased at 127 and 134 days (Table 4). Albumin weight decreased at 127 and 134
days albumin height increased at 127 and 134 days-old and albumin percentage at
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134 days (Table 5). Yolk weight and index increased at 120 and 148 days and yolk
colour at 120 days (Table 6).

Halofuginone hydrobromide at a dose of 3 p.p.m. decreased egg weight and
shape index from 120 - 148 days (Table 3), shell weight at 148 days and shell
thickness at 127 days, while, it increased shell percentage to egg weight from 120-
134 days (Table 4). Albumin weight was decreased at 127 and 148 days but, albumin
height increased at 127 days and albumin percentage at 134 days (Table 5). Yolk
weight and percentage decreased at 148 days (Table 6). Yolk colour increased at
120 days and yolk percentage at 127 and 134 days (Table 6).

Maduramicin ammonium administered at a dose of 5 p.p.m. increased shape
index at 134 days (Table 3), shell percentage to egg weight and shell thickness at
134 days (Table 4). Albumin weight and height decreased at 141 days-old and
albumin height at 127 days-old. Haugh unit was increased from 141-148 days (Table
5). Yolk index increased at 134 days (Table 6), while, at a dose of 10 p.p.m. showed
a significant decrease in the weight of eggs, shells, albumin and yolk.

The changes in egg quality agreed with those results reported by Jones et al.
(1990). They found that 125 p.p.m of nicarbazin suppress egg production, and egg
weight is reduced 5 % besides egg yolk spotting and mottling. As well, it reduced
fertility and hatchability. Moreover, EL-aroussi et a/ (1993) added that treatment of
hens with coccidiostat (nicarbazin) led to cessation of egg production with
maintenance of the reproductive tract.

Concerning the effect of ionophores on egg quality, Ruff and Jensen (1977),
found that feeding laying hens up to 200 p.p.m. of monensin had no deleterious
effect on egg shell thickness, egg appearance and Haugh unit.

It could be concluded from the present study that Halofuginone
hydrobromide (1.5 or 3 p.p.m.) can be given to Bovans hens during the rearing
period, but not recommended during the period of egg production, as it has
significant effect on egg quality. Maduramicin ammonium, cannot be used safely in
Bovans laying hens as it delays sexual maturity and stops the egg production until 21
days post-drug withdrawal.
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Table 1. Effect of Halofuginone hydrobromide (1.5 & 3.0 p.p.m) and Maduramicin
ammonium (5.0 & 10.0 p.p.m) administered for 120 successive days on
the level of serum estradiol-17 B {(pg/ml) of Bovans laying hens (Mean +

SE)n=7.
Time of Groups
Sampling | Unmedicated Halofuginone hydrobromide Maduramicin ammonium
(day-old)|  Control 1.5 3.0 5.0 10
kK *Kk
120 162.57 +1.41 164.86 +1.94( 165.0+1.11 | 156.14+1.38| 154.29+1.36
kK *%
127 163.86 +1.33 16529+ 1.63| 165.86 +1.4 | 15842 +1.02| 156.57 +1.82
* KAk
134 168.57 +0.87 169.43 +0.65| 170.14 £0.51| 164.71+1.27| 153.86+0.88
Kk Kok
141 171.0 £0.53 170.19 +0.52| 171.43 £+ 043} 16543 +1.17| 156.57 +1.21
*k kekk
148 171.86 £0.7 | 17129 £0.75| 171.86+0.8 | 165.57+1.49| 159.29 +0.92

*P<0.05 ** P < 0.01 *** p < 0.001

Table 2. Effect of Halofuginone hydrobromide (1.5 & 3.0 p.p.m.) and Maduramicin
: ammonium (5.0 & 10.0 p.p.m.} administered for 120 successive days on
the level of serum progesterone (ng/ml) of Bovans laying hens (Mean +

SE)n=7.
Time of Groups
Sampling Unmedicated Halofuginone hydrobromide Maduramicin ammonium
(day-old) Control 1.5 3.0 5.0 10
-
120 0.16 + 0.02 0.18 + 0.02 0.48 + 0.02 0.14 + 0.02 0.13 + 0.01
* *xk
127 033+ 0.04 0.34 + 0.01 0.37 + 0.01 0.23 + 0.01 0.12 # 0.02
*k x
134 0.40 + 0.03 0.42 + 0.03 0.47 + 0.03 0.26 + 0.02 0.25 +0.03
*% * ¥k
141 0.31+0.03 0.37 + 0.01 0.35+ 0.02 0.17 + 0.02 0.11 +0.01
sk
148 0.41 £+ 0.02 0.41 + 0.01 0.43 + 0.03 0.38 1. 0.01 0.28 £ 0.0

* P <-0.05 ** P <0.01 ¥ p < 0.001
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Table 3. Effect of Halofuginone hydrobromide (1.5 & 3.0 p.p.m) and Maduramicin
ammonium (5.0 & 10 p.p.m) administered for 120 successive days on
external egg quality of Bovans laying hens (mean £ S.E.)n = 7.

Time of Groups
Sampling External egg quality | Unmedicated Halofuginone i
(day-old) Control 15 3.0 5.0 10
Z.T. (days) 102 105 112 127 141
Number of eggs per 35 28 21 0 0
week
120 &,
Eqg weight (g) 42174162 | 43.14+1.07 | 38.34+0.56 [ 0
Shape index (W/L x 75.0 £0.01 75.0 £0.01 75.0 +0.01 0 0
100)
Number of eggs per 37 35 28 0 0
week
* Lo
127 Egg weight (g) 55.41 233 45.98 +3.14 4343 +1.89 0 0
LR X
Shape index (W/L x 77.3+£0.15 72.4%0.13 73.9£0.11 0 1]
100) .
Number of eggs per 39 35 39 21 )
week
X% X W
134 Egg weight (g) 54.83+1.95 | 42.56+0.69 | 4287+063 | 49.74+2.44 0
okx *kE
Shape index (W/L x 75.1+£0.12 76.310.13 73.3£0.13 79.1+0.11 o
100)
Number of eggs per 41 36 49 21 o
week
141 Egg weight (g) 4543+1.43 | 43.76+0.88 | 43.36+0.67 | 41.51%2.03 0
%% EE 2
Shape index (W/L x 81.2+0.21 78.1£0.18 78.3:0.22 81.1+0.19 0
100)
Number of eggs per 42 42 49 35 20
week
*& *% *
148 Egg weight (g) 47.94 +1.09 43.43£0.83 4393+061 | 4431177 @348=1.7
kK
Shape index (W/L x 79.2+0.9 78.0+0.8 75340.1 79.340.1 79+0.7
100)
. (Zero time) start of laying eggs.

W (width) L (length)

* P < 0.05 **Pp<0.01 *¥* P < 0.001
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Table 4. Effect of Halofuginone hydrobromide (1.5 & 3.0 p.p.m.) and Maduramicin
ammonium (5.0 & 10 p.p.m.) administered for 120 successive days on
shell quality of Bovans laying hens (mean £+ S.E.)n = 7.

Time of Groups
sampling Shell quality Jnmedicatec Halofuginone hydrobromide Maduramicin ammonium
(day-old) Control 15 3.0 5.0 10
Shell weight (g) | 4.93 = 0.18 | 4.97 £0.08 | 4.99 £ 0.09 0 0
*|
Shell percentage to + + +
120 e wacht (| 11744041 11642045| 13024020 0 0
Shell thickness | 4392 0,01 | 0382001 037+0.01 0 . 0
(mm)
Shell weight (g) | 5.55+0.15| 5.38£0.34| 5.06+0.21 0 0
* g
Shell percentage to
127 et )| 98704 [11832051 | 1171028 0 0
*%K ek
Shell thickness | o 454 0.02 [ 034+0.01| 033+0.01 0 0
(mm}
Shell weight(g) | 6.25+0.15| 6.74+0.14| 647+0.09 | 6.59:0.04 0
* kR *
Shell percentage to 13.44 £ 0.65 0
134 C 1146403 [ 1491094 | 15092022
egg weight (%)
ok
S“e"(tr:%‘"ess 0.39£0.01 | 0414001 0412001 | 0434001 0
Shell weight (g) | 5.78+0.19 | 5.41+0.04| 5344019 | 5680.13 0
Shell percentage to 0
141 oo weht () | 1282 £054 12394027 | 1232037 | 1382047
s"e"(tm":]‘_’:)‘"ess 037+001| 039+001| 037£001 | 039+0.01 0
* *k *
Shell weight (@) | 5173029 | 452011 | 4.22+0.07 | 461+0.21| 45+0.08
Shell percentage to
148 et 0| 10774046 [ 1059£032 | 9.6:0.18 |1049+056 | 1045 +0.47
She"(tmhi"‘f)‘"&“ 0.37+0.01 [ 035+£0.01] 037£0.02 | 0.39+0.01| 0.39+0.01

*P <0.05

**p<0.01

% P <0.001




1876 EFFECT OF PROLONGED ADMINISTRATION OF HALOFUGINONE
AND MADURAMICIN ON EGG QUALITY

Table 5. Effect of Halofuginone hydrobromide (1.5 & 3.0 p.p.m) and Maduramicin
ammonium (5.0 & 10 p.p.m) administered for 120 successive days on
albumin quality of Bovans laying hens (mean £S.E.) n = 7.

Time of Groups
Sampling Albumin Unmedicated " i ) in
24
Day-old Quality Control 15 3.0 5.0 10
Albumin weight (g) | 28.07+1.38 | 2549024 253+0.29 0 0
Albumin e
percentg 66.58 +1.95 | 59.82+2.59| 66.03+0.64 0 0
120 (%)
Albumin height 0.74 +0.03 0.69 £ 0.03 0.73 4 0.02 0 0
Haugh units 19.0 +2.21 16.71+2.09 | 24.29 £ 0.61 0 0
KX * %X
Albumin weight (g) 30.02+0.57 | 24.68+0.84| 26.29 +0.55 0 0
Albumin percen
percentage 55.01+3.36 54914287 | 61.32%3.1 0 0
(%)
127 *£ *kk
Albumin height 0.35+0.04 0.67 £0.08 0.74 £ 0.05 0 [1]
Haugh units 22.83+8.46 9.29+5.2 17.22 +2.54 0 0
Albumin weight (g) 29.24+0.84 | 28.16+0.61 | 28.23+0.38( 29.54+0.75 0
K XX *
Albumin percen
134 (:) tage 53.56 + 1.7 66.15+0.51 | 65.86+0.28| 60.1+2.79 0
Albumin height 0.59 £0.05 0.57 £ 0.04 0.5+0.02 0.63 £0.07 0
Haugh units 16.73+2.52 | 12.34+1.39| 11.1+0.67 | 11.69 +0.68 0
*
Albumin weight (q) 26.49+0.3 26.65+0.31 | 26.27 +0.24 24.8+0.6 0
Albumin percentage
141 o) 58.81+2.03 | 61.09+1.63| 61.08+0.99| 60.35+1.89 0
*
Albumin height 0.44 £ 0.02 0.41 +0.01 0.44 £0.02 0.36 + 0.02 0
Haugh units 5231132 7.75+1.58 7.16 £ 1.66 12.7 £1.84 0
*% *| * %)
Albumin weight (9) 33.38+0.99 | 38.34:1.08| 20.92+0.94| 28.72+165| 28.48+0.64
Albumin percentage
) 69.88+2.8 65.24+2.2 | 6833+295| 64.52+1.79 | 66.08+2.79
148 ¥
Albumin height 0.5 +0.02 0.44 £0.02 0.47 £ 0.02 0.41 + 0.03 0.44 +0.03
= *
Haugh units 8.32 £0.91 7.37 +1.53 7.27+1.5 10.97 $0.41 § 11.83+0.72

*P <0.05 ** P <0.01 *¥* P < 0.001
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Table 6. Effect of Halofuginone hydrobromide (1.5 & 3.0 p.p.m.) and Maduramicin
ammonium (5.0 & 10 p.p.m.) administered for 120 successive days on yolk
quality of Bovans laying hens (mean +S.E.) n = 7.

Time of . Groups
Sampling Yelk quality Unmedicated Halofuginone hydrobromide Maduramicin ammonium
(Day-old) Control 15 3.0 5.0 10
%
Yolk weight () 6.8£0.19 7.67 £0.15 6.69 + 0.16 0 0
*XX
Yolk percentage
120 17.81 £0.28 19.86 £ 0.1 17.46 +0.25 1] ]
(%)
Yolk index 55.22+2.77 43.95+1.31 57.29+ 2.05 0 0
ok *%
Yolk color 5.71+0.18 7.29 £0.18 7.14+0.34 [1] 0
Yalk weight (g) 7.98 £0.09 742+0.24 8.19 +0.27 0 0
i
Yolk percentage
127 14.58 +0.69 16.68 £ 1.29 19.04 + 0.89 0 0
(%)
Yolk index 50.0 +1.51 51.23 +1.92 47.6+0.93 1] 0
Yolk color 7.14 £0.34 7.0£0.31 7.28+0.18 0 0
Yolk weight () 9.74 £0.37 9.44 £0.22 9.86 + 0.62 9.96 £0.18 0
x *
Yoik percentage
134 %) 0 18.04 £ 1.32 22.19+£0.69 2294 +1.29 20.36 £1.16 0
*
Yolk index 49.22 £1.45 49.29 + 1.54 47.51 £ 0.59 53.7 £ 146 0
Yolk color 7.29+0.29 7.14 £ 0.26 7.5740.2 7.57+0.2 0
Yolk weight () 10.29 £0.15 1047 £0.13 10.28 + 0.21 9.15+0.37 0
Yolk percentage
141 %) 9 23.07 £0.86 24.0 £ 0.65 23.72+0.33 2212 £0.52 0
o,
Yolk index 49.1 £0.67 49.27 £ 16 50.1+2.2 46.37 £ 1.77 0
Yolk color 6.71 £0.29 70+031 6.57 +0.2 7.0 #0.22 0
*k *dk ok
Yolk weight (g) 10.87 £0.32 8.51 £ 0.46 9.03 + 0.09 9.51 £0.59 9.0210.5
* *
Yolk percentage
148 %) 2271071 19.53 £0.76 20.58+0.45 | 21.69+1.63 (20.93+1.28
Yolk index 47.23+1.99 49.85 +0.82 49.64 + 0.84 47.53 +£0.75 |51.88+2.13
Yolk color 7.0+0.31 7.57+0.29 7.14 +0.26 7.29+18 |7.85+0.34

*P < 0.05 * P <0.01 **x P < 0.001
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